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(57) Benzamide derivatives of the fonnula (I) : 




(I) 



^ represents alkyi. R2 represents alkyi or mono-, bi- or tricydoalkyi, represents an optionally 
substituted phenyl, naphthyl or heterocyclyl group, and Z represents oxygen or sulphur, and when said 
neterocydyl groups contain one or more nitrogen ring atoms, N-oxides thereof, and pharmaceuticallv 
acceptable salts thereof, possess useful pharmacological properties. 
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This invention r^ates to therapeufically useful benzam^e derivatives, to processes for «,e.r p^paration. 
.0 p.^ruScon,positions containing ^^^^^^^^^^^ 

The present invention provides compounds of 9«"«'^' '4 ^ gtoms^R^ 
sentsasUt-orbranched-chainalky. group — 
orbranched-chainalkylgroupcontainingfi^mabouta^ 
bi-ortricydoalkyi group containing up to aboutlOoarbonato^ 
naphthy. or heterocydy. group, preferably a 5". 6" or 7-««n*e«dJ^ete^^^^^ 

heLo atoms selected from oxygen, f "'J^'Jl ^'^^ or more halogen atoms, and from 

substituentsselededfh».halogenatoms.alM ^^^^^ 3^^,. ai^sul- 

aryl. arylalkyl. alkoxy. aryloxy. ^^^•J'^^f^^^]^ 

phony^; arylsuiphooylv alkyls«lphl«,fc ^^-^ 
cyano and nitm groups, and from ammo, carbamoyl ^ said heterocydyl groups 

Ze or t«o alkyi substituents. and Z represent an oxygen "^j'J J^^^jj^y^pteble saltsSereof. whe- 
containoneormorenibogenringatoms. N-ox.destherecrf a^^^ tTZ^S^n^ and naphthyl groups 
rein ali ary. groups and mofeties. °J;„7„^«3:,^^^^^ and i. and alkoxy groups. 

rrjnrr^rrd:^^^^^^ 

Es;:r;;mp'rn"r:^unds of the nwention indude those wherein at least one of the symbo. has a 
20 value selected from the following:- 

iPsrraCS^^^^ 

XRC^nfanUn^-y substituted pyrazin^. PyHmidinyl. isoxazolyi. preferably pyr«y. group, or 
an N-oxide thereof, or an opttonally substituted phenyl group; 

group is substituted in the 2-position or m the 2- and «-«^^°" ^JJ^^L compounds wherein 

A N-(2.6^ifluo«,phenyl)-3-cydopentyloxy-4-methoxyt>enzam.de 

B N42:d,lo,tKe-fluorophenyl)-3^ydopentyloxy-4-me*^^^^ 

C N^2-.r«.uoromethy.phenyl>-3^dopentyloxy-4^e^^^^^ 

D N-2.4.6-WdJo,ophenyl)^^pentyloxy-4Hretho^n^m.de 

E N-2.6^ibromophenyl)-3-cydopentyloxy^methoxybenzam.de 

F NK2:d.loro^thylphenyl)-3^dopentyloxy-44ne«,oxybera^ 

G M2.6^idilorophenyl)-3^dopentyloxy^-melhoxybenzamKle 

H N-(24luorophenyl)-a^dopentytoxy-4^thoxybenzam.de 

I N-phenyl-3^opentyloxy-4-methoxybenzamide. 

J tW2-methoxyphenyl)-3-cydopentyloxy-4-methoxybenzarnKle 

K N-(2-chlorophenyl)-3^dopentyloxy^Hmelhoxyben2amide 

L M3^diloiophenyl)-3^dopentyloxy-4-methoxybenzam.de 

M N-(4^thoxyphenyl)-3-cydopentyloxy^HTiethoxybenz«n|de 

N N-2.e<limethylphenyl)-3Hvdopentyloxy-4-methoxybenzamde 

O NWthylthiophenyl)-3^:ydopentyloxy-t^ethoKybenzam.de 
N-(2-bromophenyt)-3-cydopentyloxy-4-methoxy-benzam.de 
IwLethoxycarbonylphenyl)-3^dopentyloxy^Hiiethoxybenzam^^^ 

!!:^^-r,S2lphonylpEenylV3^dopentyloxy-^^^^^^ 
N-(2-benzoylphenyl)-3^ydopentyloxy-4^ethoxybenzamide 
N-(2-cyanophenyl)-3<ydopentyloxy-4^etho)vbenzamide 
U Ni.5ldidilorophenyl)-3H:ydopentyloxy-4-methoxybenzamide 
V N-(3Ht>ethylphenyl)-3^dopentyloxy-4-methoxybenzamide 
W N-2-nitrophenyl)-3^ck>pentyloxy-4Hnethoxybenzamide 

N-^2-dimeVrninophenyl)-3^dopentyloxy^methoxi*e^^^ 
N-(2-acetylphenyl)-3^dopentyloxy-4^nethoxybenzamide 
NH2-hydroxyphenyl)-3^yclopentyloxy-4-methoxybenzam.de 
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AA N-{2HT)ethylsulphonylphenyl)-3-cydopentyk)xy-4-melhoxybenzamide 
AB N-(2.6-difluorQphenyl)-3-cyclohexyloxy-4-fnethoxybenzamide 
AC N-(2,6-difluorophenyf)-3-butoxy-4-melhoxybenzamide 
AD N-(2,6-difluorophenyl)-3-propoxy-4-methoxybenzamide 
5 AE N-^2-^lorophenyl)-3-cyclopentytoxy^-niethoxy(thiobenzamlde) 
AF N-<4-chloropyrid-3-yt)-3-cydopentyloxy^Hmethoxybenzamide 
AG N-pyrid-2-yl-3-cy.clopentyloxy^-methoxybenzamide 
AH N-pyrazin-2-y»-icycfopentyloxy-4-methoxybenzamide 
Al N-pyrimidin-2-yl-3-cyclopentyloxy-4-methoxybenzamide 
10 AJ N-{3-methylpyrkJ-2-yl)-3-cyclopentyloxy-4-methoxyberi2amide 
AK- ^^pyrid-3-yl-^dopentyl(»y^4^nethoxybenzOT 
AL N-{3-chloropyrid-2-yl)-3-cydopentyloxy^-methoxybenzamide 
AM N-^3-chforopyrid-4-yl)-3-cydopentyloxy-4-methoxyb€nzamk!e 
AN N-pyrid-4-yl-3-cydopenty!oxy^l-methoxybenzamide 
15 AO N-(3.5-didiloropyrid-4-yl)-3-cydopentyloxy'4-fnethoxyben2amide 
AP N-<3,5-dimethylisoxazoM-yl>.3-cydopentyloxy-4HTiethoxybenz^ 
AQ N-(4.6-didiIoropyrimid-5-yl)-3-cydopenty1oxy-4-methoxybenzaiTude 
AR N-(4-nltrophenyl)-3-cydopentyloxy-4H7iethoxybenzamide 
AS N-(2.3,5,6-tetrafluoropyrkl^-yl)-3-cydopentylQxy-4HTWthoxybenzamide 
20 AT N-(3,5-didiloro-2.6KJifluoropyrid-4-yl)-3^ydopentyloxy-4-methoxybenzamW^ 
AU N-(2,4.6-trifluorophenyl)-3-cydopentyloxy-4-methoxybenzamide 
AV 3,5-didilor(M-(3-cydopentyloxy-4-fnettioxyben2amldo)pyridine-N-oxide 
AW N-(3,5-dichloropyrid-4-yl)-3-(exa.8,9. 1 0-trlnorbornyl-2-oxy)-4-fnethoxybenzamide 
AX N-(3.5-dichloropyrid-4.yl).3-cydohexyloxy-4-fnethoxyben2amide 
25 AY N-(3.5-dibromopyrid-4-yl)-3-cydopentyloxy-4-methoxybenzamlde 
A2 N-(3.5-dichloropyrid-4-yl)-3-butoxy-4-methoxyben2amide 
BA N-(3H^ethyl-5-bromoisothiazoI-4-yl)-3-cydopentyloxy-4HTTethoxy^^ 
BB N-(3,5-dimethyIisothiazol-4-yl)-3-cydopenlyloxy-4-methoxyben2amide 
BC N-(3,5-dimethylpyrid-4-yl)-3Kydopentyloxy-4HTiethoxybenzamlde 
30 BD N-{5H:yano-3-methylisothiazol-4-yl>.3-cydopentyloxy-4-methoxybenzam 
BE N-(3,5-didiloropyrid-4-y!)-3-cydopentyioxy-4-methoxy(thiobenzamide) 
BF N-(2,6-dichloro-4-methoxyphenyl)-3-cydopentyloxy-4HTiethoxybenzamide 
BG N-(2.6-dichloro-4-cyanophenyl)-3-cydopentyloxy^-fnethoxybenzamlde 
BH >^(2.6-dichloro-4-carbaiTX)ylphenyl)-3-cydopentyloxy-4H^ 
35 Bl N-(2.6-dichloro-4-amlnophenyl)-3-cydopentyloxy-4-methoxybenzamide 
BJ N<(3-chloro-2,5,6-trifluoropyrid-4-yl)-3-cydopentyloxy-4HnethoxybenzamW 
BK N-{3,5-dibromopyrid-4-yi)-3-butoxy-4-methoxybenzamide 
BL N-(2.6-dichloro-4Hnethoxycaitonylphenyl)-3^ydopentyloxy-4^thoxy^ 
BM N-<4-acetylamin<>-2.6-dichlorophenyl)-3-cyclopentyfoxy.4-methoxyben2am 
40 BN N-(3,5-didiloropyrid-4-yl)-3-nonyloxy-4^ethoxyben2amide 

BO ^^2.6KJid^lora^folrmylphenyl)-3-cydopentyloxy^-methoxyben2am 
BP N-(2,6-dlchIorophenyl).3-(exo-8.9.104rinorbomyl-2-o^ 
BQ ^K2.3.5-trifluoropyrid-4-yf)-3-cydopentyloxy-4-^nethoxybenzamide 
BR sodium salt of N-{3.5-dichloropyrid-4-yl>-3-cydopentyloxy-4-methoxybenzamide 
45 BS N-<2.6Klichloro-4-ethoxycaitonyiphenyi)-3-cydopentyloxy-4-metho^^^ 

BT N-{2.6-dichloro-4-hydroxymethylphenyl)-3-cydopentyloxy-4-methoxybenzamide 
BU N-(3,5-dichloropyrid-4-yl)-3-dodecyloxy-4-n)ethoxybenzamlde 
BV (R)-N-(3,5-dlchloropyrid-4-yl)-3^exo^.9,10.trinoitom 
BW (S)-N-(3.5-dlchloropyrid-4-yl)-3-(exo-8,9.10-trinoitomyl-2-^^^ 
50 BX N-(2.6<Jidiloro-4-nitrophenyl)-3-cydopentyloxy-4-methoxybenzamide 

The letters A to BX are allocated to compounds for easy reference in this specification. 
The compounds of general I and their phannaceutically acceptable salts exhibit pharmacological activity 
and accordingly are of use for the preparation of phamiaceutical compositions and in the treatment of humans 
and other animals. More espedally. they are cydic AMP phosphodiesterase inhibitors, in particular type IV cyc- 
lic AMP phosphodiesterase inhibitors, and thus the present invention provides compounds of general formula 
I and thetrphanmaceutfcally acceptable salts, and compositions containing compounds of general formula I and 
their phannaceutically acceptable salts, which are of use in a method for the treatment of a human or animal 
patient suffering from, or subject to. conditions which can be ameliofated by the administration of an inhibitor 
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of cyclic AMP phosphodiesterase, for example, they are useful as bronchodilatots and asthma-prophylactic 
agents and agents for the inhibition of eosinopha accumulation and of the function of eosinophils. e.g. for the 
treatmentof inflammatory airways disease, especially reversible ainway obstruction or asthma, andforthe treat- 
ment of other diseases and conditions characterised by. or having an aetiology involving, morbid eosmophil 

5 accumulation As further examples of conditions which can be ameliorated by the administration of inhibitors 
of cydic AMP phosphodiesterase such as compounds of general formula I there may be mentioned inflammat- 
ory diseases such as atopic demiatitis. urticaria, allergic rhinitis, psoriasis, rheumatic arthritis, ulcerative colitis. 
Crohn's disease, adult respiratory distress syndrome and diabetes insipidus, otiier proliferative skin diseas^ 
such keratosis and various types of dermatitis, conditions associated with cerebral metabolic inhibition, such 

10 as cerebral senility. multi4nfarct dementia. senHe dementia (Alzheimer's disease), and memory impaimient 
associated with Parklnson's diseasff. an*condition^ameHB»at8*byi»«reprote€lar*aeBw^ 
arrest, stroke, and intemiittent claudication. 

AccoKling to a further feature of ttie invention Uiere is provided a nwthod for ttie treatment of a hunan or 
animal patient suffering from, or subject to, conditions which can be ameliorated by the administration of an 

IS inhibitor of cyclic AMP phosphodiesterase, for example conditions as hereinbefore described. 

Compounds within ttie scope of ttie present invention exhibit positive pharmacological activities as dem- 
onstrated by the following tests which are believed to correlate to phamiaoologteal activity in humans and other 

""^^^pounds of the invention at concentrations firom about 10^ up to about 1(H»M produced about 50% 
20 inhibition of porcine aorta cydic AMP phosphodiesterase. ^ ' , 

Compounds of the invention at concentrations of about 1(HM to about 1(HM produced about 50% relax- 
aaonofguinea-pigtrachealstrips.whlchhadbeencontractedbytreatmentwittispasmogenssuchashistan«ne 

and caifoachol. „ . . j < 

Compounds of ttie invention at intraperitoneal doses from about 1 to about 25 mgflcg or at oral doses from 
about 1 to about 50 mg/kg inhibited by about 50% the accumulation of eosinophils in ttie lungs of guinea-pigs 
Compounds of the invention at concentrations from about 10^ up to about 10-«M produced about 50% 
Inhibition of superoxide generation from eosinophils haivestedfrom ttie peritoneal cavities of guinea-pigs. 

Compounds of ttie invention at oral doses from about 1 to about 50 mgrt^g administered 1 hour before 
challenge inhibited by about 50% ovalbumin- or PAF-induced hyperreactivity in guinea-pigs. 

Bronchorelaxant activity was measured in in vivo tests in ttie anaestiietised guinea-pig according to ttie 
method of Dixon and Brodie [J. Physiol.. 29. 97-173. (1903)] in whidi the effects on histamine-induoed bron- 
chospasm and mean arterial blood pressure were detemiined. 

Nebulised aerosols generated from aqueous solutions of compounds of the invention were each adminis- 
tered for one minute to ttie anaesttietised guinea-pigs. 

Alternatively, dry powder fomiulations made up from compounds of ttie invention and lactose were blown 
into ttie airways of the anaesthetised guinea-pigs. 

Compounds of the invention produced from about 30% up to about 90% decrease in bronchospasm when 
administered at effective doses of about 20-80|ig. wittiout any significant effect on blood pressure. 

Compounds of ttie invention as oral doses of about 1 to about SOmg/kg, administered one hour before 
challenge, inhibited by atleast50%ovalbumin.induoed eosinophilia in guhiea-pigs. whteh is measured 24 hours 

after challenge. ^ ^ . , 

Administered aldoses of about 1 to about 50mg/kg orally or parenterally or at doses of about 20 to about 
SOOmg intratracheaHy. compounds of Hie invention inhibit PAF or ovalbumin-induced microvascular leakage 
(measured using fluorescein isottiiocyanate dextran) by up to 100% in guinea-p^s. 

The value of the compounds of ttie invention is enhanced by ttieir very low mammalian toxicity levels. 
Compounds of formula (I) can be prepared by.ttie application or adaptation of known mettiods. by wrtiidi 
is meant mettwds used heretofore or described in ttie literahire. 

Thus, acconling to a feature of ttie present invention, compounds of general fonnula I. wherein R'. and 
R' are as hereinbefore defined and Z represents an oxygen atom, are prepared by the reaction of compounds 
of general Fomiula II hereinafter depicted, wherein R' and R^ are as hereinbefore defined and Xi represents 
a halogen. e.g. bromine or. preferably, chlorine atom, witti compounds of the general formula:- 

NHjR^ III 

wherein R» is as hereinbefore defined, preferably in ttie presence of a base, for example an alkali metal hyd- 
roxide or carbonate. e.g. sodium hydroxWe or cartwnate. an alkali metal hydride. e.g. SQdium hydnde. or an 
amine, preferably a tertiary amine, e.g. triethylamine or pyridine, optionally in an inert solvent, for example 
dfchloromeUiane.dimettiylfomiamide. or an ether.e.g.diettiylettierortetrahydrofuran. preferably atatempera- 

ture from 0»C to ttie reflux temperature or at the melting point of ttie reaction mixture. 

According to a furttier feature of ttie present invention, compounds of general formula I are prepared by 
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the reaction of compounds of general formula IV. hereinafierdepicted. wherein R'. R^and Z are as hereinbefore 
defined, with compounds of the general fomiula:- 

R2X* V 

wtierein R2 is as hereinbefore defined and represents a halogen, preferably bromine, atom, preferably in 
5 the presence of a base, for example an alkali metal hydride, e.g. sodium hydride, an alkali metal hydroxide or 
carbonate, e.g. sodium hydroxide or carbonate, or an amine, preferably a tertiary amine, e.g. triethylamine or 
pyridine, optionally in an inert solvent, for example dichloromethane. dimethylformamide, or an ether eg 
diethyl ether or tetrahydrofuran, preferably at a temperature from O'C to the reflux temperature. 

According to a further feature of the present invention, compounds of general formula I are prepared by 
10 interoonversnn of other compounds of general formula!. 

Forexamplercornpounds'ofi^eneral'forTnula''l«whereirrRfeR2^and^?a^ 
represents a sulphur atom are prepared from compounds of general fomiula I wherein R', R2 and R* are as 
hereinbefore defined and Z represents an oxygen atom, by reaction with phosphorus pentasulphide or 2 4- 
bis(4-methoxyphenyl)-1 ,3^1ithia-2,4-diphosphetane-2,4-disulphWe, preferably in a solvent such as pyridine'or 
15 toluene, and preferably at a temperature from 0°C to the reflux temperature. 

As another example, compounds of general fomriula 1 wherein and R2 are as hereinbefore defined Z 
represents an oxygen atom and contains an alkylsulphonyl. arylsulphonyl alkylsulphinyl or arylsulphinyl 
group are prepared by the oxidation of compounds of general formula I wherein R' and R2 are as hereinbefore 
defined, Z represents an oxygen atom and R» contains an alkylthto or arylthk) group, preferably by means of 
20 reaction widi a peroxyacid. e.g. 3-chtoro-perbenzoic add. preferably In an inert solvent. e.g. dtehloromethane 
preferably at or near room temperature. 

As another example, compounds of general formula I wherein R', R2 and Z are as hereinbefore defined 
Z preferably being an oxygen atom, and R3 contains a hydroxymethyl group are prepared by the reductfon of 
compounds of general formula I wherein Ri. R* and Z are as hereinbefore defined and R* contains an 
25 aiyloxycarbonyl or. preferably, alkoxycarbonyl group, preferably by means of reaction with an alkali metal 
borohydnde, preferably in an inert solvent, e.g. tetrahydroftjran. preferably at or near room temperature. 
(~ K V: As another example, compounds of general formula I wherein R'. Ra and Z are as hereinbefore defined 

v.; 2P'®f«'^'=^y''«'"9anoxygenatom.andR3containsafomiylgrouparepreparedbytheoxidationofcompounds 
of general fonnula I wherein Ri. R* and Z are as hereinbefore defined and R» contains a hydroxymethyl group 
30 preferably by means of reaction with manganese dfoxide. preferably in an inert solvent. e.g. dichloromethane.' 
preferably at or above room temperature, more especially at the reflux temperature. 

As another example, compounds of general fonmula I wherein Ri. R2 and Z are as hereinbefore defined 
Z preferably being an oxygen atom, and R^ contains an amino group are prepared by the reduction of com- 
pounds of general formula I wherein Ri. R2 and Z are as hereinbefore defined and R3 contains a nitro group, 
preferably by means of reactfon with iron in acidic conditions, e.g. in acetic add. preferably at or above roorn 
temperature, more especially at the reflux temperature. 

As another example, compounds of general formula I wherein Ri. R2 and Z are as hereinbefore defined 
Z preferably being an oxygen atom, and contains an alkanoylamino or aroylamino group are prepared fi-oiri 
compounds of general fomrujla I wherein Ri, R2 and Z are as hereinbefore defined and Rs contains an amino 
group, preferably by means of reaction with the appropriate acid halkle or acid anhydride, optkmally in an inert 
solvent, and preferably at a temperahire from OfC to the reflux temperature. 

As another example, N-oxides of compounds of general fonnula I wherein Ri. R2 and Z are as hereinbefore 
defined. Z preferably being an oxygen atom, and R3 represents a heterocydyl group containing one or more 
nitrogen nng atoms, are prepared by the oxidation of compounds of general formula I wherein Ri R2 and Z 
are as hereinbefore defined and represents a heterocydyl group containing one or more nitrogen ring atoms 
preferably by means of reaction with a mixture of hydrogen peroxide and an organic add. e.g. acetic add. pref- 
erably at or above room temperature at BO-Styc. 

By the term "phanmaceutically acceptable salts' as used in this spedfication is meant salts the counter ions 
of which are relatively innocuous to the animal organism when used in therapeutic doses so that the benefidal 
phamiaceutical properties of the parent compounds of general fonnula I are not vitiated by side-effects ascrib- 
able to those counter tons. 

Suitable add addition salts for use in , pharmaceuticals may be selected from salts derived from inorganic 
acids, for example hydrohalides. e.g. hydrochlorides and hydrobromides, phosphates, sulphates and nitrates 
and organic acids, for example oxalates, lactates, tartrates, acetates, salicylates, citrates, propionates, succi- 
nates, fiimarates. maleates, methylene-bis-p-hydroxynaphthoates. gentisates. mesylates, isethionates and di- 
■■f ^toluoyltartrates. 

As will be self-evident to those sklled in the art, some of the compounds of general formula I do not form 
stable salts. However, add addition salts are most likely to be fomied by compounds of formula I wherein 
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R3 represents a nitrogen^ntaining heterocydyl group and/or wherein R» contains an amino group as a sui,- 
^*^iordina to a further feature of the invention, acid addition salts of compounds of fomiula I are prepared 

""Tl^rn*? aikaline earth metal salts are also suitable for use in pham«ceuticals. especially sodium salts 
^X tt^r^esture alMi and . alkaline earth metal salts are prepared ^l^^^J 

'TorTxtmpte. parent compounds of general fom,ulalcan be regenerated fremthe.^ 

ertsm^^r^xampHhcaTlsomerte^ All tsomere within general formula I. and their mbdures. are w.th.n the 

Su2,tol;^" «n be separated from the". mUtures. by the ap^icatton or adap^tion of known methods 
forexamp.:«9raphicUnic.ues.or«,eym^ 

-?hrrn;rrLTj;:r^e^i"^ 

«,e reaction ^ of compounds of generelfomH,laV. hereinaf- 

ter ^:::^Z™^^^ ^re^^^or. defined, e.g. by means of reaotk.n with pota^ium per- 

wheSrS as h^einbefore defined, by reaction with compounds of fom,ula V as here»ibefore defined, or 
altemath^ely by reactton with compounds of the general fonnula:- 

R20H VIM 

wherein is as hereinbefore defined, preferably in the presence of a compound such as diisopropyl azodn 
carboxytate. 
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The following Examples illustrate the preparation of the compounds according to the invention and the 
Reference Examples illustrate the preparation of the intermediates. 

In the nuclear magnetic resonance spectra (NMR) the chemical shifts are expressed in ppm relative to tet- 
ramethylsflane. Abbreviations have the following significances:- 

s = singlet d = doublet; t = tr^Jlet; q = quartet; m = multiplet; dd = doublet of doublets; b = broad. 
EXAMPLE 1 

Compounds A3.C.D.E.F.G,HJ,J K.LM.N,O.P,Q .R.S.T,U,V,W.X,Y and Z 

A stirred solution of 2.6-dif!uoroaniline (1 .52g) and triethyiamine (1 .19g) in dichloromethane (50ml) at room 
temperature was treated with a solution of S-cydopentyloxy-l-methoxybenzoyl chloride (3.0g, prepared as des- 
cribed hereinafter in Reference Example 3) in dichloromethane (50ml). dropwise. The solution was stirred and 
heated at reflux for 4 houre. then it was cooled, washed with water and dried over magnesium sulphate^The 
solution was concentrated and the resulting residue was recrystallised from ethyl acetate, to give N-{2.6-di - 
luorophenyl)-3^yclopentyloxy-4^ethoxybenzamide (1.9g). m.p. 158-160OC [NMR(CDCl3)>1.55-1.7(m.3H) 
1.8-2.05(m.5H).3.93(s.3H).4.85(m.1H). 6.9(d.1H),6.95.7,03(m.2H).7.2.7.3(m.1H).7.35(bs.1H). 7.45(q1H). 
7.53(d,1H); Hemental analysis:- C.65.1; H.6.6;F.10.4;N.4.2%; Calculated:- C.65.7;H.5.5;F.1 0.9; NAO/o] 

By proceeding in a similar manner, but replacing the 2.6-difluoroaniline by the appropriate quantities of the 
corresponding aniline derivatives, there were prepared:- 

N-(2-chloro-6-fluorophenyl)-3-cydopentyioxy-4-methoxybenzamide. m.p. 140.142«»C [Elemental 
analysis:^.6Z3; H.5.2;a.9.7;N,3.6%; Calculated:- C.62.7;H.5,3;a.9.75; N.3.85%]; 
N-(2-trifiuoromethy!phenyl)-3Hcyclopentyloxy-4^lhoxyben2amide. m.p. 127.129»C [Bemental analysis:- 
C.63.4; H.5.5;F.13.3;N.3.3%: Calculated:- C.63.3;H,5.3;F.15.0; N.3.7%]; 
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rH2,4.6-trichlorophenyl>-3-cydopentyloxy-4^nethoxy^ m,p. 173»C [Hemental analysis - C55 2- 

H.4.4;a.26.4;N.3.1; Calculated:- C,55AH.4.4;CI.25.6;N.3.4%]; ' * ' 

N-(2.6Kllbronwphenyl)-3-cydopentyloxy-4-methoxybenzamide. m.p, isa^c (Elemental analysis*- C48 5- 
H,4.0;Br.33.9;N.2.85%; Calculated:- C,48.6;H,4.1;Br,34.1;N,3.0%]; ' * ' 

5 ^H2^lo^o-6^^^ethylphenyl)-3-cydopentyloxy-4^T1ethoxybenzamide, m.p. 138.140*'C [Bemental analvsis*. 
C.66.3;H,6.2:CI.10.3;N,3,8%; Calculated:- C,6a75; H.6.2;a.9.85;N,3.9%J; " 
N-(2,6-dichlorophenyl)-3-cydopentyloxy^-methoxybenzamide. m.p. 138-14a»C [Elemental analysis - C 59 8- 
H,5.1;a,19.1;N,3.3%; Calculated:- C,6a0;H,5.0;a,18.65;N,3.7%]; • • • . 

N-(2-fluorophenyl)-3-cydopentyloxy-4-methoxybenzamide, m.p. iW^C [Elemental analysis:- C 69 3-H 6 2 

10 F,5.7; N.4.0%; Calculated:- C.69.3;H.6.1 ;F.5.8;N.4.25%]; 

N*pheflyl^^3KqrGtopeirtyl^^ tmps t69=1>73^C:^ [Elementah-^ anatysisr--^ G 73i2i+e'7- 
N.4.2%; Calculated:- C,73.3;H.6.8;N,4.5%]; 

N-{2-inethoxyphenyl)-3-cydopentyloxy-4-methoxybenzamide. m,p. 132-134*>C [Elemental analysis - C 70 1- 
H.6.8;N.4.0%; Calculated:- C,70.4;H,6.8;N,4.1%]; / • . . . 

IS N.{2^hlorophenyl)-3-cydopentyloxy-4^nethoxyben2amide. m.p. 122-1 24X [Elemental analysis-- C65 8- 
H.5.8;a.10.5; N.3.9%; Calculated:- C.66,0;K5.8;a,1 0.25;N,4.05%1; ' ' ' 

N-(3-chlorophenyl).3-cydopentyloxy^ethoxybenzamide, m.p. l'lO-112*>C [Elemental analysis-- C65 9- 
H,6.5;a,9.8; N.3.7%; Calculated:- C.68.0;H,5.8;a,10.25;N,4.05%]; * ' ' 

N-(4^Tlethoxyphenyl)-3-cydopentyloxy-4^nethoxybenzam^de, m.p, 182-184-C [Elemental analysis - C 68 T 

20 H,6.6;N.3.8%;CalculatedforC2oH23N04:^^H20:-C,68.55;H.6.9;N.4.0%]; ' * ' 

N-(2.6-dlmethylphenyl)-3-cydopentyloxy-4-methoxybenzamlde, m.p. 130-13rc (Elemental analysls'-C 74 2- 
H,7.4;N.4.1%; Calculated:- C.74.3;H.7.4;N.4.1 3%]; ^ • . - . 

N-{2-methylthlophenyl)-3-cydopen^oxy-4-methoxybenzamide, m.p. 128-130»C [Elemental analysis'- C 67 6- 
H.6.5;N,3.9;S.8.9%; Calculated:- C,67.2;H,6.5;N,3.9; S,9.0%]; ' ' ' 

25 N-(2-bromophenyl)-3.cydopentyloxy-4-methoxybenzamide, m.p. 126-128«C [Elemental analysis-- C58 2- 
H.5.1; Br.20.4;N.3.5%; Calculated:- C,58.5;H,5.2;Br,20.6; N,3.6%]; ' " * 

N-<2-methoxycarbonylphenyl)-3-cydopentyloxy-4-methoxybenzam'lde, m,p. 105-107<>C [Elemental analvsis - 
68.4; H,6.35;N,3.7%; Calculated:- 68.3;6.3;N,3.8%]; 

N-(2-aminosulphonylphenyl>.3-cydopentyloxy-4-methoxybenzamide. m.p. 248-C [Elemental analvsis- 
30 C.58.0; H.5.5;N,6.9%; Calculated:- C,58.45;H,5.7;N,7.2%]; 

N-(2-benzoylphenyl)-3-cydopentyloxy-4-methoxybenzamide. m.p. 106-1 070C [Bemental analysis - C 75 5- 
H,6.3; N,3.3%; Calculated:- C.75.2;H.6.1;N.3.4%]; ' ' ' 

N-(2-cyanophenyl)-3-cydopentyloxy^methoxybenzamide, m.p. 170-172OC [Elemental analysis - C 71 0- 
H.6.0;N,8.1%; Calculated:- C,75.2;H,6.1;N,3.4%]; * 
35 N-(2.5-dichlorophenyl)-3^dopentyloxy-4-methoxybenzamide. m.p. 117-119«C [Elemental analysis-- C 59 7- 
H.5.0;a.18.5;N,3.7%; Calculated:- C.60.0;H.5.0;a.18.65;N.3.7%]; 7 • » - . 

N-(3-methylphenyl)-3-cydopentyloxy-4-methoxybenzamide. m.p. 'l47-149^C [Elemental analysis - C 73 8 
H.7.1;N.4.2%; Calculated:- C,73.8;H.7.1;N.4.3%I; ' * ' 

N-(2-nitrophenyl)-3-cydopentyioxy-4-methoxyben2amide, m.p. 130-132°C (Elemental analysis*- C 64 O H 5 7- 
40 N.7.4%; Calculated:- C.64.0;H,5.7;N.7.9%]; 

N-(2-dimettiylaminophenyl).3-cyclopentylQxy-4-methoxybenzamide,in ttie form of a brawn oil [Elemental 
analysis:- CJ1.5;H.7.4;N,7.4%; Calculated:- C.71.2; H,7.4;N.7.9%]; 

N-(2-acetylphenyI)-3.cydopentyioxy.4-methoxybenzamide,m.p. 126-127*>C [Elemental analysis:- C710- 
H.6.6; N,3,9%: Calculated:- C.71 .4;H,6.6;N,4.0%]; and ' ' ' 

45 N-(2-hydroxyphenyl)-3-cydopentyloxy-4-methoxybenzamide. m.p. 169-17rc (Elemental analysis - C 69 5- 
H.6.5;N,3.9%; Calculated:- C.69.7;H.6.5:N.4.3%1. / • . • . 

EXAMPLE 2 



50 Compound AA 



55 



A sUrred solution of N-(2-methylthiophenyl)-3-cydopentyloxy-4-fnettloxyben2amide (1.80g; prepared as 
descnbed hereinbefore in Example 1) was Seated with a solution of S-chloroperbenzolc add (3.60g; 85% pure) 
in dichloromethane (72ml), dropwise. and then it was stinred at room temperature for 5 hours. The readion mixt- 
ure was washed with saturated aqueous sodium bicarbonate soluUon and then with water, and then it was dried 
over magnesium sulphate. Concentration gave N-{2-methylsulphonylphenyl)-3-cydopentyloxy-4-methoxyben. 
zamide. (1.12g). in the form of a white sdid, m,p. 119.12rc (NMRCCDCIa):- 1.52-2.16 (m.8H),3.1(s 3H) 3 94 
(s.3H).4.9(m.1H).6.96(d,1H).7.46(m.1H),7.6(m.2H).7.7(t.1H).7.95(d.1H).8.68(d,1H): ' * 
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Elemental analysis:- C.61.6:H.6.0;N.3.5:S.8.5%: Calculated:- C.61.7:H.5.95:N.3.6;S.8.S%1. 
EXAMPLES 
s Cownpounds AB. AC and AD 

By proceeding in a manner similar to that described hereinbefore in Example 1. but usmg the appropriate 
quantities of the corresponding acid chlorides, prepared as described hereinafterin Reference Example 3. there 

10 NSfr!difl^phenyl)-3-cyclohexyloxy-4-methoxybenzamide. m.p. 60«C [Bemental analysis:- C.66.1; 
H 6 3 N 3 3%: Calculated:- C.66:5;H;5v9;N.3!9%l;N^2-;eMfi(loorophenyl^3-^^ 
150-l'52<'C. [Elemental analysis:-C.64.6:H.5.8;N,4.2; Calculated:- C.64.5;H.5.7; N.4.2%]; and 
N-(2.6-difluorophenyl>^propoxy-44nethoxybenzamide. m.p. 170-174«C. [Bemental analysis:- C.63.4:H.5.4; 
N,4.4%; Calculated:- C.63.5;H,5.3;N.4.4%]. 



fs 



EXAMPLE 4 
Compound AE 

20 3-Cyclopentyloxy-4-methoxybenzoyl chloride (I3.3g) and 2-chloroaniUne(6.6g) were dissolved in pyridine 
(50mL) and the solution was allowed to stand at room temperature for 1 hour. Phosphonis pentasulphide (13g) 
was added and the sflrred mixture was heated at 110«C for 1.5 hours. After cooling to room temperature the 
mbctuie was poured into an ice-cold solution of concentrated hydrochloric acid (100ml) in water (400ml). The 
mixture was sUned for 1 hour and the yellow solid was colleoted. washed with water and subjected to fla^ 

25 chromatography on silica gel. eluting with a mixture of cydohexane and ethyl acetate (3:1v/v). to give N-{2- 
chlorophenyl)-3H:yclopentyloxy-Hnethoxy(thiobenzamide) (5.4g). m.p. 129-13i«C [Elemental analysis:- 
C.e2.6:H.5.5:N.3.9: S.8.9%: Calculated:- C.63.1:H.5.6;N.3.9;S,8.9%]. 



30 



EXAMPLES 



Compounds AF, AG. AH. Al. AJ. AK AL, AM and AN 



A stirred solution of 4Kdiloropyrid-3-ylamine (1.94g) and 3-cyclopentyloxy-4Hnethoxybenzoyl chlonde 

(3 85g) in pyridine (50ml) was heated at SCC for 7 hours and then It was allowed to stand overnight The reac- 
35 tion mixture was evaporated, to give a brown oil. which was subjected to mpic on silica gel. using diethyl ether 

as eluent, to give N-(4-chloropyrid-3-yl)-3-cyclopentyloxy-4-methoxybenzamide (3.1g), m.p. 130-132«C. 
By proceeding in a simflar manner, but using the appropriate quantities of the appropriate amines instead 

of the 4-chloropyrid-3-ylamine used as a starting material, there were prepared:- 

N-pyrid-2-yl-3-cyclopentyloxy-4-methoxybenzamide, m.p. 92-94''C; 
40 N-pyrazin-2-yl-3-cyclopentyloxy-4-methoxybenzamide. m.p. 80-82''C; 

N-pyrimidin-2-yl-3-cyclopentyloxy-4-methoxybenzamide. m.p. 108-1 ICC; 

N-(3-methylpyrid-2-yl)-3-cyclopentyloxy-4-methoxybenzamide. m.p. SS'C; 

N-pyrid-3-yl-3-cyclopentyloxy-4-methoxybenzamide, m.p. 170-172''C: 

N-(3-chloropyrid-2-yl)-3-cydopentyloxy-4-methoxybenzamide, m.p. ISS-UCC; 
45 N-(3-chloropyrid-4-yl)-3-cydopentyloxy-4-methoxybenzamide,m.p. 124-126*C 

N-pyrid-4-yl-3-cydopentyloxy-4-methoxybenzamide.m.p. leS-iesX. 



EXAMPLES 



50 Compound AO 

4^ino-3.5-dichloropyridine (4.0g) and 3-cydopentyloxy-4-methoxybenzoyl chloride (6.26g) were inti- 
mately ground together in a mortar with a pestle, and transfened to a round-bottomed flask. The mfadure was 
melted using a hot air gun external to the flask, stirring with a magnetical stirrer. After 10 minutes, heating vias 
55 ceased and the melt was allowed to cool. The resulting material was triturated with dichloromethane and the 
residual solid was filtered off. The filtrate was concentrated to give a fawn solid, whtoh was subjected to flash 
diromatography on silica gel. eluting with diethyl ether, to give N-(3.5-dichtoropyrid^-3-cydopentyloxy-4- 
methoxybenzamkle (1.87g). m.p. 155-157<'C. 



10 



X:iD'<EP (Ma7S64A1 I > 



EP 0 497 564 A1 



10 



20 
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^emental analysis: C.56.3:H.4.7;N.7^:a.18.4%; calculated: C.56.7;H.4.76;N.7.35;a.18.6%; IR spectrum:- 
loolcnr', 3244cm 

EXAMPLE? 

Compound AP 

By proceeding in a manner similar to that described hereinbefore in Example 1 . but replacing the 2 6-dif. 
luoroaname used as a starting material by the appropriate quantity of 4^mino-3.5^1imethylisoxa2ole. there was 
prepared N-(3.S-dimethylisoxa20l-4-yl)-3-cyclopentyloxy-4-methoxybenzamide. m.p. 150-152OC 
JEIementalanalyslsfe.85s6;Hv&8;N^i8-5%rGateulatedr€i6&;4;H}6!7^ 

EXAMPLES 

« Compounds AO^Y.BC.BG.BUBQ3S.BX^,AZ.AW,BV and BW 

A suspension of sodium hydride (60% dispersion in oil; 2.2g) in dry tetrahydrofuran (25ml) at 15-20«C was 
seated patonwise with a solution of 4-amino-3.5^1ichloropyridine (4.5g: prepared as described in Reference 
Example 5) in diy tetrahydrofuran (40ml). with cooling. The mbrture was stirred for a further 30 minutes and 
then It was cooled to lO-C and treated with a solution of 3-cyclopenty)oxy^-methoxybenzoy1 chloride (6 4g) 
in dry tetrahydrofuran (40ml), dropwise. during 45 minutes at 10«C. The mixture was stirred at 10»C for 30 
minutes and was then treated with dilute hydrochloric add (50ml:1N). followed by dichloromethane (75ml) The 
layers were separated and the aqueous layer was washed with a further quantity of dichloromethane (25ml) 
The combined organic layers were washed with water (50ml). with saturated aqueous sodium bicarbonate sol- 
ution (1 00ml). and with water (50ml). dried over magnesium sulphate and evaporated to dryness. Tlie resulting 
residue was reciystallised from isopropanol. to give N-(3.5-dichloix)pyrid^yl)-3^clopentylaxy-4HTiethoxyberH 
zamide (7.0g). 

By proceeding in a similar manner, but replaang the 4-amino-3.5-dichloropyridine used as a starting ma- 
», I'.yu f y*""^*^ quantities of the appropriate amines, and optionally using dimethylfonnamide instead 
30 Of tetrahydrofuran. there were prepared:- 

m.p. 160-16200 [Etemental analysis:- 

C,46.4;H.3.9;N.6.1%; calculated:- C,46.0;H.3.9;N.6.0%]; 

N-(3.5^imethylpyrid-4irl)-3-cyclopentyloxy-4-niethoxyben2amide. m.p. 77-80»C (Bemental analysls-- 
C.e7.2;H.6.9;N.7.8%; calculated:- C.67.0;H.7.3,N.7.8%]; analysis. 

35 N-(2.6-dichloro-4-cyanophenyl)-3-cyclopentyloxy-4-methoxyben2amide, m.p. 170-172»C [Etemental analv- 
sis:-C,59.1;H.4.5;N,7.0;CI.17.5%; calculated:- C,59.3;H.4.5: N.6.9;CI,17.5]; 

NK2,6^icWoro-4Hnethaxycarbonylphenyl)-3-cyclopentyloxy-4-metho'xybei^mide, m.p. 158-160°C [Elemen- 
tal analysis:- C.57.4;H.4.9;N.3.2.CI.16.4%; calculated:-C,57.5;H,4.8:N.3.2;a,16.2%l; 
N-(2.3.5.trifluoropyrid-4-yl)-3-cydopentyloxy-4-methoxybenzamide.' m.p.' '144-14600 [Elemental analv- 
40 sis:C.59.3;H.4.9;N.7.6%; calculated:- C.59.0:H.4.7;N,7.65%]; 

N-(2.6-dichloro-4-ethoxycarbonylphenyl)-3-cydopentyloxy-4-^ethoxybenzamide. m.p. 164-1660C- 
N-(2.6-dichloro-4rnitrophenyl)-3-cydopentyioxy-4-methoxyben2amide. m.p. 154-1560C- 

IJl^^l'^'^!'''^''"^^^'^*^'^''^*'^"''^^'^'^'"'*"'®"^''*®- "" P- 170OC [Elemental analysis:- C.57.8- 
H.5.1:N,7.0;CI.17.8%: calculated:- C,57.7:H.5.1:N.7.1: a.17.9%J: 

M^;^'^!!'^^'^*^^^^'^**^'^®*'®'^^"^"''^®' "'•P- •<65-167oC (Elemental analysis:- C.55.1 :H.4.8- 
N.7.6;a.19.2%; calculated:- C.55.3:H.4.9;N;7.6: 0.19.2%]; 

N-(3.5^Jid,loropyrid-4-yl)-3-(exo-8.9.10-trinorbomyl-2-oxy)Vmethoxyben2amide. m.p. 149-150-0 [Elemental 
analysis:- C.58.8:H,4.9;N.6.7%; calculated:- C.59.0; H.5.0:N.6.9?4]: 

(R)-N-<3.5-dichloropyrid-4-yl)-3^ej22^,9J^^ „ p. 155.1560c [Be- 

so mental analysis:- C.58.8:H.5.0:N.6.8%]; and 

(S)-N.{3^lcWoropyrid-4-yl).3-(exo^.9,10-trinort)oniyl-2-oxy)-4-methoxybena m.p. 156-1570C. 

EXAMPLE 9 

55 Compound AV 

A stirred suspension of N-(3.5-didiloropyrid^yl)-^dopentyloxy-4^nethoxybenzamide (ZOg; prepared 
as descnbed in Example 6) in glacial acetic add (8ml) was treated with an aqueous solution of hydrogen 
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peroxide (6ml:27.5%). The mixture was stirred for 3 hours at 70^0»C and then it was treated with a furttier 
portion of hydrogen peroxide solution (4ml), and the solution was stirred for a further 12 hours. The solution 
was then cooled, basified by treatment with concentrated aqueous sodium hydroxide solution, and extracted 
with dicMoromethane (2x30m(). The organic extract was washed with brine (30ml). dried °>'e:'r^9"f 
phate and evaporated. The resulting residue was recrystaUised from ethyl acetate, to 9ive 3.5^.chloro^(3- 
cyclopentyloxy-4-methoxybenzamido)-pyridine-N^e(0.73g). m.p. 118-120OC [Bemental analysB:^.53.0. 
H 4 4:N.6.8%; calculated for C,eH,8O4N2Cl2:0.5H2O:- C.53.2;H.4.7:N.6.9%1. 
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EXAMPi-E 10 
Compound BE 



A stirred solution of tH3.5^ichloropyrid-4-yl)-3<ydopentyloxy-4-methoxybenzamide (2.0g; prepared as 
described in Example 6) in toluene (SOmI) was treated with 2.4-bis(4Hiiethoxyphenyl)-1.3^.thia-2.4-d.phos- 
Dhetane-2 4^isulphide (3.0g). and the mbdure was heated at 100°C for 2 hours. After cooling to room tem- 
Lature and fdtration. the fdtrate was concentrated invaoio^ 

chromatography on silica gel. using a mixture of pentane and ethyl acetate (8:2v/v) as eluent. to give N^S.S- 
dfehloropyridVV3^clopentyloxy-44nethoxy(thiobenzamide) (0.64g) m.p. ^^6-^^9^C [Elemental analysis:- 
C.54.1;H.4.6:CI.17.4: N.6.8%: calculated:- C.54.4:H.4.6:ai7.85;N.7.05%l. 
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EXAMPLE 11 
Compound Bl 



A solution of N-(2.6-dichloro-4-nitrophenyl)-3K;yclopen^rloxy-4-methoxyben2amide (1.5g; prepared as 
described in Example 8) in glacial acetic acid (22ml) was treated with iron pin dust (1.3g) and the m«ti«« was 
heated with stimng at 90<>C for 1 hour. The reaction mixture was cooled, basified to pH8 by treatment with satu- 
l^dlqueous soSium carbonate solution, and extracted with ethyl acetate (2 x 150ml). The combined organs 
extract was dried over magnesium sulphate and concentrated in vaaio, to give a white solid This soUd was 
subjected to flash chromatography, eluting witti a mbcture of ethyl acetate and pentane (1:1yAv). to give N-(2.6- 
dichloro-1-aminophenyl)-3K:yclopentyloxy-4-methoxybenzamide (0.8g). m.p. 170-172-CIBemental analysis.- 
C.54.8:H.5.04; N.6.5;a.17.4%: calcdated:- C.57.7;H,5.1:N,7.1; a,17.9%l. 



EXAMPLE 12 



Compound BM 



Acetic anhydride (10ml) was treated with tsK2.6-dichloro-l-aninophenyt)-3-cydopentyloxy-4^ne«ioxybei^ 
zamide (0.8g: prepared as described in Example 11). and the reaction mbdure was sthred for 2 hours and 1^ 
to stand ovem^ht It was then poured into water (100ml). and extracted with ethyl acetate (100ml) and th«^ 
witti dichloromethane (100ml). The organic extracts were combined, dried <^''^[^f^'«^.fj^^'^'^ 
evaporated, to give NK4-acetylamino-2.frdicWorophenyl)-3<:ydopentylo,qr-4-m^^ 
250-252»C (Elemental analysis:- C.57.6:H.5.05;N.6.3:a.16.1%: calculated:C.57.5:H.5.1:N.6.4:CI.16.2^1. 
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Compounds BN and BU 

A stiired solution of N-<3.5^ichloropyrid^yl)-3-hydroxy^ethoxybenzamide (ZOg: prepared as d^ 
cribed in Reference Example 12) in dimethylfomiamide (20ml) atroom temperature under nitrogen v»«streated 
portionwise with a suspension of sodium hydride (60% dispersion in oi; 0.26g). and Jen it was shrr^ for a 
farther hour atroom temperature. It was then treated dropwise with l-brdmononane (l^ml) stared at 60 C 
for 5 hours The solution was then cooled to room temperature . diluted with water (60ml). and extracted wi J 
ethyl acetate (2x1 00ml). The combined organic extracts were dried over magnesium sulphate and evaporated. 
togLawhitesoIid. which was subjected toflashchromatographyonsilicagel.elutingw.^^^^^^^ 
to give N-(3,5^1ichloropyrid-4-yl)-3-nonyloxy-4Hnethoxybenzamide (0.56g). m.p. , 151-153»C [Elemental 
analysis - C.60.3;H.6.45;N.6.3%; calculated:- C.60.1 :H.6.4;N.6.4%]. 

By proceeding in a similar manner, but using the appropriate quantity of 1-bromododecane. there was prep- 
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ared ^H3,5<JichloropyrkM-yO-3^todecyloxy-4-methoxybeflzamide, m.p.143-145"'C. 
EXAMPLE 14 

Compound BO 

A soluBon of WK2.6^ichloro^ydroxyniethy1phenyl).3^:ydopentyloxy-4-methoxybenzamide (4.4g) in 
didiloromethane (30ml) was treated with activated manganese dioxide (6^g). and the mixture was stirred at 
refluxfor24 hours. The mixture was filtered, the filtrate was evaporated, and the resulting residue was subjected 
to flash chromatography on silica gel. eluting with ethyl acetate, to give N-{2.fr<lichloro^formylphenyl)-3<yo- 
topentytoxy^4=TOethoxybeiEainid6-(2:4g)r m:i^' 96^9^^ 
fated:- C,58.8;H,4.7;N,3.4%]. 

EXAMPLE 15 

Compound BT 

A stirred solution of N-(2.6-dichloro^thoxycarbonylphenyl)-3-cyclopentyloxy-^n«thoxybenzamide 
(6.lg;prepared asdescribed in Example 8) in dry tetrahydroluran (80ml) at room temperature under argon was 
treated dropwise with a solution of lithium borohydride in tetrahydrofuran (1 15ml;2M). The mixture was stirred 
overnight and then it was treated portionwise with saturated brine (200ml) and stirred for 30 minutes The 
organic layer was then washed with water, dried over magnesium sulphate and evaporated. The resulting resi- 
due was subjected to flash chromatography on silica gel. to give (sK2.6-dichloro^hydroxymethylphenyl)-3- 
cyclopentyloxy-4^nethoxybenzamide (4.4g). ntp. 174-1760C (Elemental analysis:- C.57.1H 5 4 N Z9% 
calculated for C2«H2,O4NCl2:0.5H2O:-C.57.3;H.5.3;N.3.3%J. " .".o.^.N.^a A. 

EXAMPLE 16 
Compound BR 

A solution of N-(3.5-dichloropyrid^yl)-3-cyclopentyloxy-»-methoxybenzamide (3.8g; prepared as des- 
cnbed in Example 6) in dry tetrahydrofuran (25ml) was treated wHh a suspension of sodium hydride (60% dis- 
persion in od; 0.40g). and the mixture was stined until effeivescence had ceased and a solution had formed 
This solubon was evaporated in vacuo and the resulting residue was triturated with t-butyl methyl ether (20ml)' 
The resulting off-white solid was filtered off. quicMy washed with t-butyl methyl ether (2x20ml) and dried to 
g|ve fte ^dium salt of N-(3.5-dichloropyrid-4-yl)-3^opentyloxy-t-methoxybenzamide (3.5g). m.p. 265- 
270OC (with decomposition) [NMR(0MSO.D,):- 1.52.1.93(m.8H).4.77(s.3H).4.75^.80 (m.1 H).6.98(d 1H) 7 58 
(dd.1H).7.60(s.1H).8.20(s.2H); IR spectrum:- strong peak at 1 508cm-i. with no peaks at or near 1 66lW« nor 
3244cnr'. which would have been characteristfcs of the starting material]. 

EXAMPLE 17 

Compounds AU. BF and BP 

By proceeding in amannersimilartothatdescribed in Example 5. but replacing the4^*loropyrid-3-ylamine 
used as a starting material by the appropriate quantities of the corresponding aniline derivatives, there were 
prepared:- 

N-(2.4.6-trifluorophenyl)-3-cyclopentyloxy-4^nethoxybenzamide. m.p. 160-162°C [Qemental analysis- 
C 62.5: H,5.0:N.3.6%; calculated:- C.62.5:H.5.0;N,3.8%J; and l^2.^ichloro4-methoxyphenyl)-3-cyclopen- 
tyloxy-4-methoxybenzamide. m.p. 126-128»C [Bemental analysis:C.57.9:H.4.9;N.3.2%: calculated - C 58 5- 
n,5.2;N,3.4%]. ' ' * 

By again proceeding in a simflar manner, but replacing the 4K*loropyrid-3-ylamine and the SKydopen- 
tyloxy-4-methoxybenzoyl chloride by the appropriate quantities of 2.6^1ichloroaniIine and 3-(«c^.9.l0-trinor- 
bomyl-2-oxy)-4Hnethoxyben2oyl chloride (prepared as described in Reference Exan^le 14) there was 
prepared N-(2.&<lichlorophenyl)-3-(ex2^.9.10-trinorbomyl-2-oxy)-t-iiiethoxybenzamide. m.p ' 106-107»C 
(Bemental analysis:- C.61.8;H.5.2:N;3.2%; calculated:- C.62.1.-H.5.2;N.3 45%] 
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EXAMPLE 18 

Com pounds AQ. AS. AT. BP. BH. BJ and BK 

s Bv proceeding in a manner similar to that descritwd in Example 6. but replacing the 4-amino-3.5- 

dichl(wropyridine used as a starting material by the appropriate quantities of the con-esponding amines there 
were prepared N-{4,6-dichloropyrimid-5-yl)-3-cydopentyloxy-4-methoxybenzamid6. m.p. 191-193 C [Elemen- 
tal analysis-C.53.1:H.4.4;CI.18.6;N.10.9%; calculated:- C.53.1; H.4.5:CI,18.6;N.10.8%]; 
^4-(^3.5.6-tetrafluoropyrid^-yl)-3Kyclopentyloxy-4^nethoxybenzamide. m.p. 178-180<'C[Hemental analysis:- 

10 C,56.0;H,4.1;N,7.2%:calculated:- 

NSSSrfOT^2!Sluoropyrid-4-yl)-3^y^ m.p. 188-190»C Elemental 

analysis:- C.51.5:H.3.8;N.6.8;a.17.0%; calculated:-C.51.8;H.3.9;N.6.7:CI17.0%l; 
N-(5^no^ethylisothiazoM-yl)-3-cyclopentyloxy-4-methoxybenzamide. m.p. 163-164 C pemental 
analysis:- C.60.0;H.5.3;N.1 1 .7%; calculated:- C.60.5; H.5.85;N.1 1.8%]; 

N-(2,6-dichloro^carbamoyiphenyl)-3-cyclopentyloxy-4-methoxybenzamide. m.p. 245-247° [Elemental analy- 
sis:-C.54.0:H.4.5;N.6.4%; calculated:- C,54.4:H.5.0; N.6.35%]; and 

N-(3-chloro-2.5.6-trifluoropyrid^yl)-3H:ydopentyloxy-4-methoxybenzamide. m.p. 188-190'C pemental 
analysis:- C.53.7;H.3.95;N.6.81^;i.8.9%;calculated:^.53.94;H.4.0;N.7.0;a.8.85%]. 

By again proceeding in a similar manner, but repladng the 4-amino-3.5-didiloiopyndine and the 3-cyc- 
loDentyloxy-4Hnethoxybenzoyl diloride by the appropriate quantities of 4-amino^.5^1ibromopyridlne and 3-bu- 
tDxy-4-methoxybenzoyl chloride (prepared as described in Reference Example 3). there was prepare! 
N-(3.5-dibromopyrid^yl>-3-butDxy-4-inethoxybenzamide. m.p. 160-1 62°C[Bemental analysis:- C.44.6;H.3.9. 
N,6.1%; calculated:- C.44.6;H.4.0;N,6.1%1. 

25 

EXAMPLE 19 

Compounds AR. BA and BB 

30 By proceeding in a manner similar to that described in Example 1, but replacing the 2.6-difluoio-aniline 

used as starting material by the appropriate quantities of the con«sponding amines, there were prepared:- 
N-{4-nitrophenyl)-3Hydopentyloxy^methoxybenzamide. m.p.178-180«C [Elemental analyse:- C.64.1:H.5.7; 
N.7.5%: calculated:- C,64.0;H.5.7:N.7.9%]; 

N-{3^ethyl-5-bromoisothiazol-4-yl)-3^opentyloxy-4-methoxybenzamide. m.p. 160-162°C pemental ana- 
35 lysis:-C.50.0;H,4.7;N.6.8%: calculated:- C.49.6;H.4.7;N.6.8%1; and , . 

N-(3.5-dimethylisothiazDl-4-yl)-3-cydopentytoxy-4-methoxybenzamide. m.p. 140-141»C pemental analysiK- 
C.62.4;H.6.35;N,8.0%; calculated:- C.62.4;H.6.4;N.8.1%]. 

REFERENCE EXAMPLE 1 

A stirred sdution of 3-hydroxy.4Hnethoxybenzaldehyde (2.00g) in dry dimethylfonnamide (20ml) was 
treated portionwise with sodium hydride (60% in oil; 0.56g) and the mixture was then heated for 1 h<w;^at 50 C. 
It was then heated dropwise with cydopentyl bromide (2.36g) and was stiired and heated at SO-C for 22 houre^ 
The solution was diluted with water (100ml) and extracted with diethyl ether (2x100ml). The ethereal extrads 
45 were combined, dried over magnesium sulphate and concentrated, to give 3Hydopentyloxy-44nethoxybenzal- 

dehyde (1 .65g) in the torn of a gdden oil. . . , ^ u j ■ m« k. ^ 

By proceeding in a similar manner, but using the appropriate quantities of cydohexyl bromrfe. butyl 
bromide and propyl bromide, respectively, there were prepared:- ou-rflv-naL 
3-cydohexyloxy-4-iT»ethoxybenzaldehyde in the fonn of a gdden oil [Elemental analysis:- C,71.8:H.7.8%. oai- 

?l!ltoiiie2ioxJte^Lldehyde in the fonn of a light brown oil [NMR(CDCl3):- 

1.9(m.2H). 3.96(s.3H).4.1(t.2H).6.96(d.1H).7.4(m.2H).9.8(s.1H)]; and ^P'^f^^^J^'^^J^^^^^ 
(NMR(CDa3):-9.85(s.1H),7.4(dd.1H).7.4(d.1H),7.0(d.1H).4.05(t.2H),4.0(s.3H).1.9(m.2H).1.06(t,3H)]. 

55 REFERENCE EXAMPLE 2 

A stiired saturated aqueous sokjlion of potassium penranganate (100ml) was treated with ^<^P^^- 
tyloxy-4-methoxyben2aldehyde (7.4g: prepared as described hereinbefore in Reference Example 1) and 
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sodium cartwnate (3.4g) and the mixture was stmred at 50«C for 1 hour, and ttien cooled to room temperature 
The reaction mixture was acidified by treatment with concentrated hydrochloric add and then it was treated 
with aqueous sodium bisulphite solution untfl a colouriess solution was obtained. The reaction mixture was ext- 
racted with dichloromethane (2x1 00ml) and the organic extracts were dried over magnesium sulphate and con- 
centrated The resulting residue was reoystallised from diethyl ether, to gVe S<yclopentyloxy-4Hnethoxybenzoic 
add (4.78g) in the fomi of white ciystals. [NMRCCDCy:- 1.7(s.2H). 1.8-2.2 (m.6H).3.95(s,3H).4.85(s 1H) 6 9 
{bs.1H)7.6(bs.1H). 7.8(s.1H).9.8(s.1H); Qemental analysis:- C,65.6; H.6.8%; Calculated:- C.66.1;H.6!8%]. 

By proceeding in a similar manner, but using the appropriate quantities of the corresponding benzaldehyde 
derivatives, prepared as described hereinbefore in Reference Example 1, there were prepared:- 
3-cydohexyloxy-4-methoxybenzoic acid in the fomri of a white solid. m.p. 158.160X INMRiCDa,) - 1 2-2 1 
(m^,10H){3:94<s<,3h^4>.3(m;1H)ie;9{dr1H)i^.6(^^^^^ 

3-butoxy-4HTiethoxybenzdc acid in the form of a white solid, m.p. 130-1 32X [NMRfCDCUV- 1 0 (L3H) 1^ 
(m.2H).1.85(m.2H).3.95(s.3H).4.1(t.2H).6.92(d.2H).7.6 (s.1H),7.75(d.1H)l; and 

3-propoxy-4-methoxybenzoic add ((NMR(CDa3):- 7.76 (dd.1H)J.6(dJH),6,9(d.1H),4.M^^^ 3H) 1 9 

(m,2H).1.05{t,3H)J. , v / \ y. v . /. 



REFERENCE EXAMPLE 3 



Stirred thionyl chloride (20ml) was treated with 3-cydopentyloxy-4-methoxybenzoic acid (5.0g; prepared 
as described hereinbefore in Reference Example 2) portionwise and the solution was then heated at 85'»C for 
3 hours, Tduene (50ml) was added and the mbcture was concentrated to give 3-cydopentyloxy.4-methoxyben- 
zoyl chloride (4.12g) in the fomn of an oil which slowly crystallised [NMR(CDa3)> 1.6-1.7 (m2H) 1 8- 
1.95(m.4H).1.94-2.05(m.2H).3.94(s.3H).4.85 (m.1H).6.9(d.1H),7.55(d.1H).7.8(q.1H); Elemental analysis:- 
C.61.3;H,5.94;a.13.9%; Calculated:- C.61.3; H.5.94;a. 13.92%!. 

By proceeding in a similar manner, but using the appropriate quantities of the coiresponding benzoic acid 
denvatives, prepared as described hereinbefore in Reference Example 2. there were prepared:- 
3-cydohexylpxy-4-methoxybenzoyt chloride In the fonn of a cdouriess solid; 
3-butoxy-4-methoxybenzoyl chloride in the form of a light brown oil; and 

3-propoxy-4-methoxybenzoyI chloride [(NMR(CDa3):- 7.82 (dd.1H).7.53(d.1H).6.92(d.1H).4.03(t.2H).3.96 
.(s.3H).1.89(m.2H).1.06(t.3H)]. x / v /. 



REFERENCE EXAMPLE 4 



A stinred sdutlon of 4-aminopyridine (40g) in concentrated hydrochloric add (500ml) at 80°C. was treated 
dropwise with aqueous hydrogen peroxide solution (200ml ;15%w/w). keeping the temperature between 80*C. 
and 85«C. The solution was then cooled and basified by dropwise treatment with aqueous sodium hydroxide 
sdution (50%wyw), keeping the temperature below 1 5«>C. The resulting white flocculent predpitate was recrys- 
taliised from tduene, to give 4-amino-3.5-dlchloropyridine (61.5g). m.p. 161.5-162.5*»C. 

REFERENCE EXAMPLE 5 

A sdution of 4-amcnopyridine (47g) In concentrated hydrachloric acid (355ml) was freated portionwise at 
80-C with an aqueous solution of sodium hypochlorite (550ml;15%w/v). The mixture was coded to 30oC and 
basified by treatment witti aqueous sodium hydroxide sdution (300ml;35%w/v) during 20 minutes. The mixture 
was stirred and cooled for a ftjrther 30 minutes and then It was filteied The sdid was washed wdl with water 
and dried at 60X. to give 4-amino-3,5-dichloropyridine (69.5g). 

REFERENCE EXAMPLE 6 

A solution of 3-cydopentyloxy-4-methoxybenzaldehyde (66g) and sulphamic add (39.6g) in gladal acetic 
acid (500ml) was treated dropwise during 1 hour witti a sdution of sodium chlorite (35g) in water (150ml). The 
mixhjre was stined at 20^'C during 1 hour and tfien it was treated with water (500ml) dropwise during 30 minutes 
The resulting sdid was filtered, washed with water and dried, to give 3-cydopentyloxy-4Hnethoxybenzoic acid 
(60.9g) in tiie fonn of white crystals Elemental analysis:- C.65.8; H.6.7%; calculated:- C,66.1;H.6.8%1. 

REFERENCE EXAMPLE 7 



A sdution of triphenylphosphine (17.5g) in dry tetrahydroftiran (50ml) under nitrogen was treated with 
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a solution of diisopropyl azodicarboxylate (13.5g) in dry tetrahydrofuran (50ml). The solution was stirred 
was treated with a solution of endo^.9.10-trinort)orneol (5.0g) in dry tetrahydrofuran (50ml) followed by a sol- 
ution of 3-hydroxy-4-methoxybenzaldehyde (10.2g) in dry tetrahydrofuran (50ml). The solution was heated at 
reflux for 15 hours, cooled, poured into water (600ml). and extracted with diethyl ether (300mi). The extract 
was washed with water (lOOml). with aqueous sodium hydroxide solution (2x100ml:1M) and with water 
(2x100ml). dried over magnesium sulphate and evaporated, to give an oil, which was subjected to flash 
chromatography on silica gel. elutingwithamixture of pentane and ethyl acetate(95:5v^)togive3-(e»-8.9.1^ 

trinorbomyl-2-oxy)-4-metho)vbenzaldehyde (8.2g), m.p. 56-61 'C. 



REFERENCE EXAMPLE 8 



A stirred suspension of 3-hydroxy-4-methoxybenzaldehyde (50g) in water (200ml) at between 0 and 5»C 
was (reated dropwise with an aqueous solution of sodium hydroxide (200ml;20%w/v), followed at between 0 
and 5»C by benzoyl chloride (38ml). The reaction mixture was stirred at between 0 and S-C for 1 hourand then 
it was allowed to wann to room temperature and was st&red for a further period of 2 hours. The resulting solution 
was extracted with dichloromethane (2x200ml)andthe combined extractwaswashed with water (200ml). Awd 
over magnesium sulphate and concentrated, to give 2-methoxy-5-fonnylphenyl benzoate (35.2g). m.p.70-72'C. 



REFERENCE EXAMPLE 9 

A stin^d solution of potassium pemianganate (28g) In acetone (200ml) was treated with 2-methoxy-&-for- 
mylphenyl benzoate (35.2g; prepared as described in Reference Example 8). and the resulting vigorously react- 
ing mbdure was cooled in an ice bath. It was then stirred at room temperature for 3 hours. The was 
ttien concentrated and the residue wastreated with saturated aqueous sodium metabisulphite solution (300ml). 
The resulting white solid was filtered off. washed well with water (200ml). and dried, to give 3-benzoyloxy-4- 
methoxybenzoic acid (29.3g), m.p. 180-183°C. 

REFERENCE EXAMPLE 10 

A solution of 3-benzoyloxy-4-methoxybenzoic acid (29.3g; prepared as described in Reference Example 
9) in toluene (300ml) was treated with thionyl chloride (30ml) and heated on the steam bath fbr6 hours. It was 
then cooled, fitered and concentrated, to give 3-benzoyloxy4-methoxybenzoyl chloride (28.7g). m.p. 120- 
122»C. 



REFERENCE EXAMPLE 11 

By prt)ceeding in a manner similar to that described in Example 8. but using 3-benzoyloxy-4-methoxyben- 
zoyl chloride (prepared as described in Reference Example 10) and 4^mino.3.5-dichloropyridine (prepar«i 
as described in Reference Example 4) as starting materials, there was prepared N-(3.S-dichloropyrid^yl)-3- 
benzoyloxy-4-methoxybenzamide. m.p. 191-192'C. 



FtEFERENCE EXAMPLE 12 

A solution of N-(3.5^Jichioropyrld^yl)-3-benzoyloxy^-methoxybenzamide (13.4g: prepared as described 
in Reference Example 11) in methanol (160ml) and water (60mi) was treated with anhydrous potassiuni car- 
bonate (18g). and stirred overnight at ixwm temperature. It was then brought to pH7 by treatment wilh dilute 
hydrochloric add (2N). and concentrated. The residue was treated with water (100ml) and filtered, and ttie 
resulting solid was dried, to gwe N-(3.5-dicMoropyrid-4-yl)-3-hydroxy-4-methoxybenzamide (8.8g). m.p. 227- 
228'*C. 



REFERENCE EXAMPLE 13 

By proceeding in a manner similar to that described in Reference Example 2. but using the appropriate 
quantities of 3-(exo-8.9.1 0-trinorbomyl-2-oxy)-4-methoxybenzaldehyde (prepared as described in Reference 
Example 7) and (R)-3-(exo-8.9.10-trinort)ornyl-2-oxy)-4-methoxybenzaldehyde and (S)-3-(exo-8,9.10-trinor- 
bomyl-2-oxyH-methoxybenzaldehyde (simJariy prepared from (R)-endo-8.9.ia-trinoriiomeol and (S)-eQdo- 
8.9.10-trinorijomeol or as described in the specification of European Patent Publication No. 0428302A21 there 
were prepared:- 
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3-(exo)-8,9,10-trinort)omyl-2<(xy-4-»nethoxyben2Oicacid, iii.p. 155-156X; 
(R>-3Kexo)-8,9J0-Wnoi1)omyl-2-<)xy-4Hnethoxybenzofc add, m.p. ISS-lseX; and 
(S)-3-(exo)-8,9,10-lrinorbomyl-2-oxy-4-inelhoxybenzoicacid. m.p. ISS-lse^c' 

5 REFERENCE EXAMPLE 14 

By proceeding in a manner similar to that described in Reference Example 3. but using the appropriate 
quantities of the corresponding benzoic acid derivatives, prepared as described hereinbefore in Reference 
Example 13, there were prepared:- 
10 3-(exo)-8,9,10-trinoibomyl-2-oxy-4-methoxybenzoyl chloride; 
®^3-(exo)>8,9;1<Wrinorboniy^2«xy=4HnethO)^ 

(S)-3-(exo)-8,9,10-trinorbornyl-2-oxy-4-methoxybenzoyl chloride; each in the form of oDs. 

The present invention also includes within its scope pharmaceutical fonnulations which comprise at least 
one of the compounds of fomfUila I or a pharmaceutically acceptable salt thereof In associaUon with a phar- 
15 maceutically acceptable carrier or coating. 

In clinical practice compounds of the present invention may be administered parenterally. rectaMy or orally 
but they are preferably administered by inhalation. 

Suitable compositfons containing compounds of the invention and pharmaceuticany acceptable salts 
thereof may be prepared by conventional means. For example, compounds of the invention and phannaceuti- 
cally acceptable salts thereof may be dissolved or suspended in a suitable carrier for use in a nebuliser or a 
suspension or solution aerosol, or may be absortjed or adsortjed onto a suitable solid carrier for use in a div 
powder inhaler. ' 

Solid compositions for oral administration include compressed tablets, pills, powders and granules In such 
solid compositions, one or more of the active compounds is, or are. admixed with at least one inert diluent such 
as starch, sucrose or lactose. TTie compositions may also comprise, as is normal practice, additional subst- 
ances other than inert diluents, e.g. lubricaUng agents, such as magnesium stearate. 

Liquid compositions for oral administration include pharmaceutically acceptable emulsions, solutions, sus- 
pensions, syrups and elixirs containing inert diluents commonly used in the art such as water and liquid paraffin 
Besides inert diluents such compositions may comprise adjuvants, such as wetting and suspending agents 
and sweetening, flavouring, perfuming and preserving agents. The compositions according to the invention 
oral administration also include capsules of absoriiable material such as gelatin, containing one or more of the 
active substances with or without the addition of diluents or exdpients. 

Compositions according to the invention for parenteral administration include sterile aqueous aqueous- 
organic, and organic solutions, suspensions and emulsions. Examples of organic solvents or suspending media 
35 are propylene glycol, polyethylene glycol, vegetable oils such as olive oil and injectable organic esters such 
as ethyl oleate. The compositions may also contain adjuvants such as stabilising, preserving, wetting, emul- 
sifying and dispersing agents. They may be stenlised, for example, by filtrabon through a bacteria^etaining fil- 
ter, by incorporation in the compositions of sterilising agents, by irradiation or by heating. They may also be 
manufactured in the fomri of sterBe solid compositions, which can be dissolved in sterile water or some other 
40 sterile injectable medium immediately before use. 

Solid compositions for rectal administration include suppositories foimulated In accordance with known 
methods and containing at least one compound of formula I. 

The percentage of active ingredient in the compositions of the invention may be varied, it being necessary 
that It should constitute a proportion such that a suitable dosage shall be obtained. Obviously, several unit dos- 
age fornis may be administered at aboutthe same time. The dose employed will be determined by the physician 
and depends upon the desired therapeutic effect, the route of administration and the duration of the treatment,' 
and the condition of the patient In the aduH. the doses are generally from about 0.001 to about 50 preferably 
about 0.001 to about 5, mg/kg body weight per day by inhalation. 

The following Composition Examples iUustrate phaimaceutical compositions according to the present 
50 invention. 

COMPOSITION EXAMPLE 1 
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N^2 6-difluorophenyl).3K:ydopentyloxy-4-methoxybenzamlde (1.0g) (mean partide size 3.5 microns) and 
lactose (mean partide size 72 mfcrons) were blended together for 30 minutes in a mechanical shaker/mixer 
The resulting tAend was filled, to a ffll weight of 25mg. into No.3 hard gelatine capsules, to give a product suitable 
for use, for example, with a dry powder inhaler. 
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COMPOSITION EXAMPLE 2 

N-(3 5-dichloropyrid-4-yl>-3^yclopentyloxy-4-methoxybenzamide (1.0g) (mean particle size 3.5 microns) 
and lactose (mean partide size 72 mictons) were blended togetherfor 30 minutes in a mechanK^a! shaker/mixa-. 
?;eretirn&wasfilled.toaffllweightof25mg.intoNo.3hart 
for use, for example, with a dry powder inhaler. 
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Claims 

lii A benzamide^ derivative^of the general* fbrirmfa^^ 




(I) 



wherein Ri represents a straight- or branched^hain alkyi group containing up to 4 carbon atoms. rep- 
resents a straight- or branchedK^hain alkyI group containing from 2 to 15 carbon atoms or ^ mono^>^^ 
tricydoalkyi group containing up to 10 carbon atoms. R3 represents an optionally subsbtuted phenyK 
ShtMorh^ 

l^ups^^^^ one ormore nitrogen ring atoms. N-oxkies thereof, and phamiaoeutically acceptable sails 
thereof. 

2. A compound accorting to claim 1 wherein the heterocydyl group is a 5-. 6- or 7-memt>ered hetero<^d)^ 
gn^up containing one or more hetero atoms selected from oxygen, sulphur and n*ogen a^n^and tt,e 

• optional substituents on phenyl, naphthyl or heterocydyl being one or 

halogen atoms, alkylgmups which may canry one or more halogen atoms, and f^om aryl.ar^ 

aiytoxy. alkylthio. arylthio. alkoxycarbonyl. aryloxycarbonyl. alkanoyl. aroyl. alkylsulphonyl. atylsulphony^ 
aZyl^lphinVl. arylsulphinyl. hydroxy, hydmxyalkyl. fomiyl. alkanoylamino. aroylam.no '^^^ 
groups, and from amino. cart>amoyl and sulphamoyi groups whfch themselves may each «=arry one or h«o 
alkyI substituents. wherein all aryl groups and moieties, unless otherwise ^'^^ ^^^^^.^ 
phenyl and naphthyl groups optionally substitoted by one or more subshtuents sele^ ^J^^ 
aton« and alkyi and alkoxy groups, and wherein all alkyI groups and moiet.es. unless othenwse indwated. 
are straight- or branched-chain and contain up to 4 carbon atoms. 

3. A compound according to claim 1 or 2 wherein R? represents a straight- or brand>ed-dia« alkyI group 
containing from 2 to 12 carbon atoms. 

4. A compound according to daim 1 wherein at least one of the symbols has a value selected from the fbl- 

45 lowing:- 

(i) Ri represents a methyl group; 

(iO R2 represents a propyl, butyl, nonyl. dodecyl. cydohexyl. 8.9.1 0-tnnorbomyl or cydopentyl group, 

OiirR3 represents an optionally substituted pyrazinyl. pyrimidinyl. Isoxazdyl. or pyridyl group, or an N- 
oxide thereof, or an optionally substituted phenyl group; 
the other symbols being as hereinbefore defined. 

5. A compound accoixling to claim 4 wherein R^ represents cydopentyl and R3 represents optionally substi- 
tuted pyridyl. 

6. AcompoundaccordingtoanyoneofprecedingdaimswhereinR3representsaphenylgroupwhidiissub. 
stituted in the 2-position or in the 2- and 6- positions. 
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7. A compound according to any one of datnns 1 to 5 wherein R3 represents a heterocydyl group substituted 
on one or both of the positions next to the point of attachment to the rest of the molecule. 

8. A compound according to daim 1 which is hereinbefore identified as any one of A to BX or a ohamiaceutK 
cally acceptable salt thereof. 

9. A process for the preparation of a compound according to daim 1 which comprises 

(a) the reaction of a compound of the general formula (II): 



(II) 




wherein Ri and R2 are as defined in daim 1 and represents a halogen atom with a compound of the 
general fomiula (III): 

NH2R3 III 

20 wherein R^ Is as defined In daim 1; or 

(b) the reaction of a compound of the general fonnula (IV): 




(IV) 



wherein Ri. R3 and Z are as defined in daim 1 with a compound of the general fomiula (V): 

R2X2 V 

wherein R2 is as defined in daim 1 and X^ represents a halogen atom; 
35 optionally fdlowed by the conversion of a compound of general fonnula (i) thus obtained into another com- 

pound of general fonnula (I); 

and optionafly converting the compound of general formula (I) thus obtained into a salt thereof. 



10. A phamiaceutical composition which comprises a benzamide derivative of general fomiuia (I) as defined 
in daim 1 or a phannaceutically acceptable salt thereof in assodation with a pharmaceutically acceptable 
canier or coating. 



11. A method for the treatment of a human or animal patient suffering from, or subject to, a condition which 
can be ameliorated by the administration of an inhibitor of cydic AMP phosphodiesterase, which method 
45 compnses the administration of an effective amount of a benzamide derivative as defined in daim 1 or a 

phamiaceutically acceptable salt thereof. 
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